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KEY MESSAGES
Agroforestry is one of the most often 
named climate-smart agriculture (CSA) 
practices. 
Trees that are part of farms, ranches and 
agricultural landscapes can contribute to 
resilience, mitigation and productivity 
goals by buffering the effects of rising 
temperatures and extreme weather 
events, increasing carbon capture above 
and belowground, regulating water 
cycles and making crop and livestock 
systems more productive.
The benefits of agroforestry to climate 
goals have been demonstrated in 
landscapes all over the world. 
Introduction
CSA programs aim to help smallholder farmers increase 
productivity while also building resilience and mitigating climate 
change. Agroforestry—the integration and use of trees in crop 
fields, farms and across agricultural landscapes—can support 
CSA in many ways, including: building resilience by buffering 
rising temperatures and conserving soil moisture; increasing 
soil carbon; improving soil health and fertility; providing fodder 
and shade for livestock; diversifying agricultural production and 
diets; and contributing to energy security and economic devel-
opment.
Agroforestry encompasses a diverse set of options tailored to 
local contexts. Options include a broad range of activities such 
as intensification of extensive parkland systems; multi-strata 
tree-cropping in coffee, cocoa and rubber plantations; and 
silvo-pastoral systems that integrate trees with livestock on 
rangelands. Successful implementation means finding the best 
practices to match the local environmental and social context.
This brief offers an overview of the benefits of agroforestry to 
CSA.

















Trees increase productivity and diversify livelihoods both direct-
ly—through tree products that may be consumed or sold such 
as fruit, nuts, timber, firewood and fodder—and indirectly, 
through sustainable intensification. For example, producing 
firewood—the main energy source for cooking for 760 million 
people in Africa—allows shifting women’s labor from wood 
collection to other household/farm activities, while on-farm 
fodder production increases and stabilizes livestock produc-
tion. Trees are often complementary to other farm components, 
producing fodder, food and marketable products at times when 
annual crops or grasses are not.
High-value tree crops can produce annual incomes that may 
enable smallholders exit poverty. For instance, as shown by 
ICRAF, son tra (Docynia indica) and longan (Dimocarpus 
longan) intercropped with maize on sloping land in northern 
Vietnam generated an additional income of US$ 2,000–3,500 
ha-1 yr-1. Once established, trees cultivated along with herba-
ceous crops or pasture increase net productivity and produce 
large quantities of high-value products, often amenable to value 
addition through local processing. Trees also improve nutrition; 
research has also revealed a positive relationship between 
indicators of dietary quality of children under five and tree cover 
in Africa.
The World Agroforestry Centre (ICRAF) is a centre of scientific excellence that harnesses the benefits of trees 
for people and the environment. Leveraging the world’s largest repository of agroforestry science and 
information, we develop knowledge practices, from farmers’ fields to the global sphere, to ensure food 
security and environmental sustainability.
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David Kenduywo at his farm in Kembu, Bomet County in Kenya. 
He grows fodder trees, shrubs and grass for his dairy cattle.
Resilience
Trees in agricultural systems confer adaptation benefits by 
buffering the effects of rising temperatures, increasing variability 
of rainfall and increasing frequency of extreme events associat-
ed with climate change. Appropriately managed tree shade 
over crops can reduce ambient temperature by about 2ºC, 
allowing temperature-sensitive crops like coffee or beans to 
continue to be grown at locations where average temperatures 
are increasing, as well as increasing yields of staple food crops 
by reducing heat stress and extending the grain-filling period.
Trees in silvo-pastoral systems can be a source of fodder rich 
in protein and other nutrients; they also offer shade that reduc-
es heat stress in livestock, thus increasing productivity and 
allowing for more sustainable production. Shade also reduces 
evaporation from bare soils and improves water-use efficiency 
of crops, making better use of available moisture during 
drought periods and leading to higher yields. Trees can also 
increase water infiltration, reducing soil erosion, and flood risk. 
Tree cover plays an important role in water cycles at both 
landscape and continental scales. In the seasonally dry tropics, 
for example, tree cover maximizes groundwater recharge 
during the rainy seasons, making it more available during the 
dry seasons. Moreover, changes in tree cover in one place 
(such as the East African highlands) affect rainfall elsewhere 
(such as the Sahel) through re-precipitation of transpired water 
transferred over large distances in the atmosphere.
Mitigation
Trees on farms facilitate a low-carbon development pathway. 
They increase carbon storage in biomass vegetation and in 
soils and build up water and nutrient use efficiency. Globally, 
trees on farmland have increased about 2% in the last 10 years 
and store 2 Gigatons of carbon. At the plot level, agroforestry 
systems generally accumulate between 1.1 and 28.2 t CO
2
 
ha-1 yr-1 in biomass and between 3.7 and 27.3 t CO
2
 ha-1 yr-1 in 
soils. When leguminous trees and shrubs are used, agroforest-
ry systems tend to produce similar levels of nitrous oxide 
emission from the soil that occurs when farmers use chemical 
fertilizer. Trees can also substitute products that have higher 
emissions (such as firewood and construction materials). 
Conclusion
Agroforestry is one of the most diverse land management 
intervention available and can be tailored to the needs of each 
environmental and social context, with local knowledge consid-
ered. There are successful examples of agroforestry systems 
for virtually every area of the globe. Some of the most 
widespread and promising ones are silvo-pastoral systems in 
Latin America, shade coffee and cocoa in Latin America, Africa 
and Asia, farmer-managed natural regeneration in West Africa, 
and home gardens of fruit trees in Southeastern Asia. Each of 
these systems has been implemented on millions of hectares, 
and there is potential to realize benefits on tens of millions more.
Doing so, however, requires overcoming at least two principal 
obstacles that currently hinder the scaling of agroforestry 
systems. First, there is the need to bridge the time gap 
between investment in establishing trees and obtaining returns. 
This can be addressed both by sequencing production and 
through novel government and private sector financing mecha-
nisms. Second, enabling conditions for production, manage-
ment, and marketing of tree products need to be created, so as 
to create adequate incentives for farmers to take up agroforest-
ry practices. Many policy advances in this direction have been 
made recently in many countries, notably in India, Peru, Brazil, 
Vietnam, Indonesia, Ethiopia, Rwanda, Uganda, Mali and Niger, 
showing that technology, market and policy interventions need 
to be considered in tandem when implementing agroforestry at 
scale. If such barriers can be overcome, agroforestry can 
realize its potential as a significant tool for CSA.
Further reading:
Bayala J. et al. 2014. Parklands for buffering climate risk and 
sustaining agricultural production in the Sahel of West 
Africa. Current Opinion in Environmental Sustainability 6: 
28-34
Binam J.N. et al. 2017. Effects of local institutions on the adop-
tion of agroforestry innovations: evidence of farmer 
managed natural regeneration and its implications for rural 
livelihoods in the Sahel. Agricultural and Food Economics 
(2017) 5:2
Binam J.N. et al. 2015. Effects of farmer managed natural 
regeneration on livelihoods in semi-arid West Africa. Environ 
Econ Policy Stud 17(4): 543-575
Coe R. et al. 2014. Scaling up agroforestry requires research 
‘in’ rather than ‘for’ development. Current Opinion in 
Environmental Sustainability 6:73–7
Kim D.G. et al. 2016. Carbon sequestration and net emissions 
of CH4 and N2O under agroforestry: Synthesizing available 
data and suggestions for future studies. Agriculture, 
Ecosystems and Environment, 226: 65-78. https://-
doi.org/10.1016/j.agee.2016.04.011
Kuyah S. et al. 2017. Trees in agricultural landscapes enhance 
provision of ecosystem services in Sub-Saharan Africa. 
International Journal of Biodiversity Science, Ecosystem 
Services & Management, 12: 255-273. http://dx.-
doi.org/10.1080/21513732.2016.1214178
Icowitz A. et al. 2014. Dietary quality and tree cover in Africa. 
Global Environmental Change 24: 287-294
CGIAR Research Program on Forests, Trees and Agroforestry 
(FTA). Revision 2017. Proposal Phase II http://foreststree-
sag ro fo r es t r y . o rg / f o r es t s - t r ees -and -ag ro -
forestry-landscapes-livelihoods-and-governance/
CSA@ICRAFBRIEFS   |   www.worldagroforestry.org
